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(54) ANTIFICIAL RUNNING SOUND GENERATING DEVICE FOR ELECTRIC 
VEHICLE 



PURPOSE: To provide an artificial running sound generating device for electric 
automobile to make the outside persons perceive the approaching of a vehicle, 
as well to give a reference to a driver when he drives the vehicle, and to generate 
an artificial sound that gives no unpleasant feeling to the occupants in the 
vehicle. 

CONSTITUTION: An artificial sound signal having a frequency corresponding to 




(57)Abstract: 



the motor rotation frequency detected by a motor rotation frequency sensor 12, 
and an amplitude corresponding to the accelerator opening detected by an 
accelerator opening sensor 24; and an artificial sound signal having a frequency 
corresponding to the car speed detected by a car speed sensor 14, and an 
amplitude corresponding to the accelerator opening; are produced by a computer 
1 6, and they are output from a speaker 20 through an amplifier 18. And it is 
selected whether the artificial sound is made in the artificial sound depending on 
the motor rotation frequency, or that depending on the car speed, by a switch 
provided in the computer 16. In this case, the above selection is not made, but an 
artificial sound including the frequency depending on the motor rotation 
frequency, and the frequency depending on the car speed may be output. 
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1 This, document has been translated by computer. So the translation may not 
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2,**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] The false transit sound generator for electric vehicles characterized by 
generating the sound which has the vehicle speed detecting element which 
detects the vehicle speed of an electric vehicle, and has a frequency according to 
the vehicle speed detected by this vehicle speed detecting element by the 
loudspeaker in the sound pressure according to accelerator opening. 
[Claim 2] The false transit sound generator for electric vehicles characterized by 
generating the sound which has the rotational frequency detecting element which 
detects the motor rotational frequency of an electric vehicle, and has a frequency 
according to the motor rotational frequency detected by this rotational frequency 
detecting element by the loudspeaker in the sound pressure according to 
accelerator opening. 

[Claim 3] The false transit sound generator for electric vehicles characterized by 
to generate the sound which has the vehicle-speed detecting element which 
detects the vehicle speed of an electric vehicle, and the rotational frequency 
detecting element which detects the motor rotational frequency of an electric 
vehicle, and has a frequency according to the vehicle speed detected by the 
above-mentioned vehicle-speed detecting element, and the sound which has a 
frequency according to the motor rotational frequency detected by the above- 
mentioned rotational frequency detecting element by the loudspeaker in the 



sound pressure according to accelerator opening, respectively. 

[Claim 4] The false transit sound generator for electric vehicles according to 

claim 3 characterized by the sound which has a frequency according to the 

vehicle speed detected by the vehicle speed detecting element, and the sound 

which has a frequency according to the motor rotational frequency detected by 

the rotational frequency detecting element being sounds which have a different 

wave. 

[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which generates 

the false transit sound carried in an electric vehicle. 

[0002] 

[Description of the Prior Art] In the automobile carrying internal combustion 
engines, such as the usual gasoline, noise, such as a sound, occurs from a valve 
gear system in the explosion in a prime mover, an inhalation-of-air sound, 
exhaust sound, and a pan. These noise turns into loud sound while becoming 



large as the rotational frequency of a prime mover becomes high. On the 
occasion of operation, an operator refers to these sounds in the inside of 
unconscious, and is doing accelerator actuation. 

[0003] That is, when an accelerator is stepped on and the engine speed of a 
prime mover becomes large, the difference of the engine sound by the difference 
in an engine speed etc. was judged, the accelerator was loosened to the inside 
of unconscious, and engine overrun is prevented. Moreover, persons outside a 
vehicle, such as a pedestrian who is near a car transit way, and other operators, 
can perceive that the car is approaching, accelerating, when it perceives that the 
car has approached with the sound which a car emits and an engine sound turns 
into loud sound from bass especially. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in an electric vehicle, since 
there are no inhalation-of-air sound and exhaust sound, the sound of a prime 
mover is small and an operator cannot make it reference of operation. [ as / in an 
internal combustion engine ] For example, since the degree of this rise was not 
able to judge with the sound of a prime mover even if the rotational frequency of 
a prime mover rises and an operator did not understand even if it becomes a 
rotational frequency beyond the upper limit of this prime mover and is in the 
condition of overrun, the preventive measure for preventing this overrun needed 
to be prepared independently, and there was a problem of becoming an increase 
of weight and cost quantity. Moreover, since it becomes difficult to perceive that 
the automobile has approached immediately before since the noise from a car is 
small, the person outside a vehicle can consider the problem of giving the person 
outside a vehicle an impression to which the car appeared suddenly. 
[0005] Furthermore, for a person including an operator in the car, since the 
sound of a prime mover was small, there was a problem that other sounds, for 
example, the sound and whizzing sound of a drive system, could be heard 
beyond the need, and they sensed dysphoria. 

[0006] Then, this invention can perceive that the car has approached for the 



person outside a vehicle, and aims at offering the equipment which generates the 
false sound which a whizzing sound etc. does not sense unpleasant for a person 
in the car while an operator is consulted on the occasion of operation. 
[0007] 

[Means for Solving the Problem] The false transit sound generator for electric 
vehicles concerning this invention The sound which has the vehicle speed 
detecting element which detects the vehicle speed of an electric vehicle in the 1st, 
and has a frequency according to the vehicle speed detected by this vehicle 
speed detecting element It is what is characterized by making it generate by the 
loudspeaker in the sound pressure according to accelerator opening. To the 2nd 
It is characterized by generating the sound which has the rotational frequency 
detecting element which detects the motor rotational frequency of an electric 
vehicle, and has a frequency according to the motor rotational frequency 
detected by this rotational frequency detecting element by the loudspeaker in the 
sound pressure according to accelerator opening. 

[0008] Furthermore, the sound which has the vehicle speed detecting element 
which detects the vehicle speed of an electric vehicle, and the rotational 
frequency detecting element which detects the motor rotational frequency of an 
electric vehicle in the 3rd, and has a frequency according to the vehicle speed 
detected by the above-mentioned vehicle speed detecting element, The sound 
which has a frequency according to the motor rotational frequency detected by 
the above-mentioned rotational frequency detecting element with the sound 
pressure according to accelerator opening, respectively It is what is 
characterized by making it generate by the loudspeaker. To the 4th In the 3rd 
configuration of the above, the sound which has a frequency according to the 
vehicle speed detected by the vehicle speed detecting element, and the sound 
which has a frequency according to the motor rotational frequency detected by 
the rotational frequency detecting element are characterized by being the sound 
which has a different wave. 
[0009] 



[Function] The sound which has a frequency according to the vehicle speed from 
which the vehicle speed detecting element detected the vehicle speed of a car, 
and was detected by this vehicle speed detecting element in the 1st configuration 
in the false transit sound generator for electric vehicles in this invention is 
generated by the loudspeaker in the sound pressure according to accelerator 
opening. Moreover, in the 2nd configuration, also when it has the rotational 
frequency detecting element which detects a motor rotational frequency, the 
sound which has a frequency according to the rotational frequency at which the 
rotational frequency detecting element detected the rotational frequency of a 
motor, and was detected by the rotational frequency detecting element is 
generated from a loudspeaker in the sound pressure according to accelerator 
opening. That is, if the vehicle speed or a motor rotational frequency becomes 
high, it will become loud sound, and if accelerator opening is large, it will become 
big sound volume. 

[0010] Furthermore, in the 3rd configuration, the sound which has a frequency 
according to the vehicle speed with which the vehicle speed detecting element 
detected the vehicle speed, and the rotational frequency detecting element 
detected the motor rotational frequency, and was detected by the above- 
mentioned vehicle speed detecting element, and the sound which has a 
frequency according to the motor rotational frequency detected by the above- 
mentioned rotational frequency detecting element are generated by the 
loudspeaker in the sound pressure according to accelerator opening, respectively. 
[001 1] Furthermore, when the sound which has a frequency according to the 
vehicle speed in the 4th, and the sound which has a frequency according to a 
motor rotational frequency are sounds which have a different wave, the tone from 
which both sounds differ hears and it is easy to identify the sound which has a 
frequency according to the vehicle speed, and the sound which has a frequency 
according to a motor rotational frequency. 

[0012] In the above-mentioned false transit sound generator, it is the false sound 
of the frequency according to the vehicle speed or a motor rotational frequency, 



and since a motor rotational frequency can be recognized with the sound pitch 
when an operator can make it the reference for operation and generates the false 
sound according to a motor rotational frequency especially, since the false sound 
of the sound pressure according to accelerator opening is emitted, overrun of a 
motor is not produced. Moreover, since it is perceivable that the car has 
approached also for the person outside a vehicle, insurance can be maintained. 
Furthermore, since a whizzing sound etc. cannot be heard for a person including 
an operator in the car beyond the need, it does not have displeasure. 
[001 3] Next, since the sound based on the vehicle speed and the sound based 
on a motor rotational frequency are generated when it has a vehicle speed 
detecting element and a rotational frequency detecting element, vehicle speed 
information and rotational frequency information are consulted for an operator or 
the person outside a vehicle. Since it is audible in a different tone and vehicle 
speed information and rotational frequency information can distinguish more 
clearly when it has the wave from which two sounds differ especially, two kinds of 
information can be utilized more effectively. 
[0014] 

[Example] Hereafter, one example of this invention is explained using drawing. 
As the false transit sound generator for electric vehicles based on the example in 
this invention is shown in drawing 1 , it has the motor rotational frequency sensor 
12 formed in the motor 10 carried in an electric vehicle, and the speed sensor 14 
attached in the axle of a car, and this motor rotational frequency sensor 12 and 
speed sensor 14 are connected to the computer 16. The above-mentioned motor 
rotational frequency sensor 12 detects the rotational frequency of a motor, and a 
speed sensor 14 detects the rate of a car. The above-mentioned computer 16 is 
attached also in the accelerator opening sensor 24 which detects the opening of 
an accelerator 22, and is further connected to the loudspeaker 20 through 
amplifier 18. 

[0015] Here, a computer 16 has a frequency according to the motor rotational 
frequency obtained by the motor rotational frequency sensor 12, has a frequency 



according to the vehicle speed obtained with the speed sensor 14 while 
generating the false sound signal of the amplitude according to the accelerator 
opening which the accelerator opening sensor 24 detected, and generates the 
false sound signal of the amplitude according to the accelerator opening which 
the accelerator opening sensor 24 detected. That is, the relation between a 
motor rotational frequency and a frequency, the relation between the vehicle 
speed and a frequency, and the relation between accelerator opening and the 
amplitude turn into relation which is proportional as shown in drawing 4 (a) - (c). 
Whether the false sound signal of the frequency according to a motor rotational 
frequency is outputted to an amplifier side or the false sound signal of the 
frequency according to the vehicle speed is outputted to an amplifier side choose 
with the switch (not shown) attached in the computer. 

[0016] If the actuation of the false transit sound generator for electric vehicles 
based on the above-mentioned configuration is explained using drawing 2 and 
drawing 3 which show actuation of a computer 16, a motor 10 is made to drive by 
actuation of an accelerator 22, if a car is started, a motor rotational frequency 
goes up and the vehicle speed also increases. A computer 16 outputs the false 
sound signal of the frequency according to a motor rotational frequency, or the 
false sound signal of the frequency according to a speed sensor with the signal 
from the motor rotational frequency sensor 12 and a speed sensor 14. The 
amplitude of the above-mentioned false sound signal serves as a value 
proportional to accelerator opening. 

[0017] For example, in emitting the false sound of the frequency according to a 
motor rotational frequency, as it shows in drawing 2 , accelerator opening is read 
(step 002) and it responds to the accelerator opening, and it is the amplitude AO. 
It computes (step 003). Next, f and AO which read the motor rotational frequency 
(step 004), computed the frequency f (step 005), and carried out [ above- 
mentioned ] calculation A=AO sin (2pift) is computed and a false (step 006) 
sound signal is outputted. moreover, in emitting the false sound of the frequency 
according to the vehicle speed Accelerator opening is read as shown in drawing 



3 (step 012). It responds to the accelerator opening and is the amplitude AO. It 
computes (step 013). Next, f and AO which read the vehicle speed (step 014), 
computed the frequency f (step 015), and carried out [ above-mentioned ] 
calculation A=AO sin (2pift) is computed and a false (step 016) sound signal is 
outputted. That is, the point which computes the frequency f of a false sound 
signal based on the vehicle speed differs from the above. Next, the false sound 
signal outputted from the computer 16 is amplified with amplifier 18, and is 
outputted as a sound more nearly actual than a loudspeaker 20. 
[0018] As mentioned above, when having broken in the accelerator deeply, and it 
became a loud sound, the mode of a motor rotational frequency was chosen, the 
motor rotational frequency became large, it becomes loud sound and the mode 
of the vehicle speed is chosen, it will become loud sound if the rotational 
frequency of a motor becomes large. In addition, although the mode of a motor 
rotational frequency and the mode of the vehicle speed were made selectable in 
the above-mentioned example, considering only as the either is also possible. 
[0019] The 2nd example of the false transit sound generator shown below has 
motor rotation detector 12a as a rotational frequency detecting element, 
accelerator opening detector 24a, amplifier 18a connected to the above- 
mentioned motor rotation detector 12a and accelerator opening detector 24a, 
and loudspeaker 20a connected to this amplifier 18a, as shown in drawing 5 . 
Here, an electromagnetic rotation detector (electromagnetism pickup) is used 
and, originally motor rotation detector 12a is prepared in the electric vehicle. 
[0020] If the actuation of a false transit sound generator based on the above- 
mentioned configuration is explained, the rotational frequency of a motor will be 
detected by motor rotation detector 12a. The detecting signal about this rotational 
frequency is sent to amplifier 18a as it is, and is amplified by amplifier 18a. 
Moreover, the amplification degree in amplifier 18a is decided by accelerator 
opening from accelerator opening detector 24a, and the amplified detecting 
signal is outputted from loudspeaker 20a. In this example, since the detecting 
signal of motor rotation detector 12a is amplified as it is and outputted, when a 



motor rotates 1000 times, the sound of 140Hz will be obtained, for example. In 
this example, since the detecting signal which motor rotation detector 12a 
originally prepared outputs is outputted as it is, the conventional thing can be 
used as a motor rotation detector, and cost can be reduced. 
[0021] Although the 3rd example shown below is the configuration of the above- 
mentioned example and abbreviation identitas as shown in drawing 6 , it outputs 
[ the detecting signal from motor rotation detector 12b ] a false sound signal for 
the signal of an analog value to oscillator-circuit 30b according to the signal of 
accelerator opening detector 24b through computer 28b from delivery and this 
oscillator-circuit 30b. A pleasant sound can be obtained, if oscillator-circuit 30b is 
set up so that the motor itself may become the relation of a harmonic overtone to 
the sound originally made according to this example. 
[0022] Next, the false transit sound generator shown in the 4th example is 
explained. Although the case where either of the mode of a motor rotational 
frequency and the mode of the vehicle speed was chosen was described, this 
example consists of the 1st example of the above so that the false sound of the 
frequency obtained at the motor rotational frequency and the false sound of the 
frequency obtained with the vehicle speed may be outputted to coincidence. 
[0023] That is, originally for the person outside a vehicle, it is the information 
which is needed also from the semantics from which not only the vehicle speed 
but a motor rotational frequency protects overrun of a motor for an operator to 
being information required in order that the information about the vehicle speed 
may avoid a collision etc. rather than a motor rotational frequency. Therefore, if 
the both sides of the false sound based on a motor rotational frequency and the 
false sound based on the vehicle speed are emitted, the both sides of vehicle 
speed information and rotational frequency information can be supplied. 
Moreover, by there being a wave-like sound which is different in the false sound 
of the frequency obtained at the motor rotational frequency, and the false sound 
of the frequency obtained with the vehicle speed, i.e., a different sound of a tone, 
the false sound based on a motor rotational frequency and the false sound based 



on the vehicle speed are distinguishable, and to an operator and the person 
outside a vehicle, vehicle speed information and rotational frequency information 
can be distinguished more clearly, and can be given. 

[0024] Furthermore, in order to prevent that the false sound to generate causes 
noise as other examples at night, it is possible to take the approach of forbidding 
generating of the above-mentioned false sound to night. Thereby, cure against 
the noise and reduction of power consumption can be aimed at. In that case, 
decision of being Nighttime can consider decision by actuation of the switch of 
the small lamp of a car, decision by the clock carried in the car, decision by 
forming an illuminance sensor, etc. 

[0025] Moreover, there are a rain sound and a transit sound of a tire in a rainy 
day, and since it shuts and runs an aperture and a false sound can be heard 
small, it is possible [ it ] on a rainy day to enlarge sound volume of a false sound. 
[0026] Furthermore, when a car becomes more than the predetermined vehicle 
speed, to the person outside a vehicle, the method of not generating a false 
sound is also considered not necessarily effective [ a false sound ] in prevention 
of a collision etc. Moreover, when it becomes more than the vehicle speed with 
the vehicle speed, and narrowing the aperture include angle of the horn of a 
loudspeaker etc. controls the aperture include angle of a horn and the vehicle 
speed becomes large in order to make the long distance person outside a vehicle 
recognize existence of a car, it is possible to control turning ahead the 
loudspeaker attached in two or more directions etc. Moreover, although the 
configuration which enlarges sound volume in the 4th example according to 
accelerator opening from the above 1st was described, according to the 
magnitude of the surrounding noise, it may be made to enlarge sound volume. 
Moreover, according to the vehicle speed, it may be made to enlarge sound 
volume. 
[0027] 

[Effect of the Invention] While an operator is consulted on the occasion of 
operation according to this invention since the false sound of the frequency 



according to the vehicle speed or a motor rotational frequency is generated as 
explained above, for the person outside a vehicle, it can perceive that the car has 
approached and a whizzing sound etc. does not sense dysphoria for a person in 
the car. Moreover, when outputting the both sides of the false sound based on 
the vehicle speed, and the false sound based on a rotational frequency 
especially, vehicle speed information and rotational frequency information can 
also offer two, and when a tone is changed, the two above-mentioned 
information can be distinguished clearly and can be grasped. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the false transit sound generator for 

electric vehicles based on one example concerning this invention. 

[Drawing 2] In the false transit sound generator for electric vehicles concerning 

this invention, it is the flow chart which shows the actuation in the case of 

generating the false sound based on a motor engine speed. 

[Drawing 3] In the false transit sound generator for electric vehicles concerning 

this invention, it is the flow chart which shows the actuation in the case of 



generating the false sound based on a motor engine speed. 

[Drawing 4] (a) is drawing showing the relation between accelerator opening and 

the amplitude, it is drawing showing the relation of each variable, and (c) is [ (b) 

is drawing showing the relation between a motor rotational frequency and a 

frequency and ] drawing showing each relation between the vehicle speed and a 

frequency. 

[Drawing 5] It is the schematic diagram of the false transit sound generator for 
electric vehicles based on other examples concerning this invention. 
[Drawing 6] It is the schematic diagram of the false transit sound generator for 
electric vehicles based on other examples concerning this invention. 
[Description of Notations] 
1 0 Motor 

12 Motor Rotational Frequency Sensor 

14 Speed Sensor 

16 Computer 

18 Amplifier 

20 Loudspeaker 

24 Accelerator Opening Sensor 
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[Drawing 1] 
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